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With the requirement of step-up/step-down AC voltage from those available on the 
electrical grid, the AC-AC power converters has smaller size and lighter weight than the 
conventional autotransformer. Because of without magnetic devices, switched-capacitor 
power converters can achieve significant size reduction and high efficiency in comparison 
with the converters generally used in conventional switched-mode power supplies. This paper 
proposes a bridge modular bidirectional AC-AC power converter based on the 
switched-capacitor (SC) principle, which can be achieved with a ratio of 4n or 1/4n (n=1, 2, 
3 …) AC voltage conversions. The topology structure, principle of operation, the basic 
performance of the converter, are described in this paper. A prototype of rate power 600W, 
voltage conversion 220/55Vrms and switching frequency of 100kHz was designed and 
fabricated in laboratory.  
In order to regulate the output voltage in switched-capacitor converters, a resonant 
switched-capacitor AC-AC power converter with phase-shift control has been proppsed, 
which consist of bridge modular bidirectional switched-capacitor AC-AC converter and a 
small-rated resonant inductor. Because of the inductor, a safe-commutation strategy has been 
proposed to solve commutation problem in AC-AC converter, which control the drive signals 
of the switches by sensing the input voltage polarity, allows the dead time to avoid current 
spikes of capacitor circuit and at the same time establishes a current freewheel path of the 
inductance to avoid voltage spikes. The proposed resonant switched-capacitor AC-AC power 
converter, using a phase-shift control method, which can regulate the output voltage. 
Theoretical analysis about resonant current, transferred power, inductor energy and voltage 
conversion ratio are described herein.  
Then, three-phase bridge modular bidirectional switched-capacitor AC-AC converter 
were introduced. Working principles are described and verified by the simulation results.  
Finally, experimental results verify the validity of theoretical analysis and the high 
performance of the bridge modular bidirectional switched-capacitor converter, which is 
magnetic-less and composed only of switches and capacitors, which is featured that high 
efficiency, high power factor, bidirectional operability and low switch voltage stress. The 
simulation and experimental results about resonant switched-capacitor AC-AC converter has 
verified the feasibility of the commutation strategy, capability to regulate the output coltage 
with phase-shift control method, and the efficiency can reach 95% when conversion ratio is 
around 0.25, with high conversion efficiency, output voltage regulation and high power factor 
advantages. 
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